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Abstract 

Dog  bite-related  injuries  and  fatalities  are  major  public  health  problem  worldwide.  The  authors  present  a  case  of  a  Japanese  Tosa-dog 
bite-related  fatality  in  an  old  woman  who  died  from  a  vertebral  arterial  laceration  with  the  C5  vertebral  fracture.  This  was  an  uncommon 
type  of  injury  that  dog  bites  injured  the  vertebral  artery  only  without  damage  to  carotid  artery.  The  identity  of  the  Tosa-dog  as  an  offend¬ 
ing  dog  in  this  case  was  unsuccessful  by  a  DNA  analysis.  Then  the  detection  of  the  offending  dog  was  made  by  comparisons  of  the  dental 
casts  of  the  dog  with  the  victim’s  wounds. 

This  case  report  describes  making  dental  cast  of  the  dog,  and  statistical  data  on  dog-bite  incidents  in  Japan. 

©  2008  Elsevier  Ltd  and  FFLM.  All  rights  reserved. 
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1.  Introduction 

The  Japanese  Tosa-dog  has  been  revered  and  feared  as 
fighting  dogs  throughout  Japan  for  more  than  900  years. 
The  Japanese  Tosa  is  a  strong,  muscular  dog  with  a  loyal 
and  protective  temperament.  It  makes  an  excellent  home 
guardian  and  is  an  agile  athlete,  especially  for  its  size  and 
weight.  The  Tosa-dog  has  a  strong  jaw  and  its  teeth  from 
a  scissor  bite.1 

Dog  bite-related  injuries  and  fatalities  are  major  public 
health  problem  worldwide.  For  example  approximately  1- 
2  million  dog  bites  occur  every  year  in  the  United  States 
with  dog  population  of  25  million.2  In  Japan,  there  are 
around  6,000  dog  bite  injuries,  and  a  few  fatalities  each 
year.3  The  authors  present  a  case  of  a  Japanese  Tosa-dog 
bite-related  fatality  in  an  old  woman  who  died  from  a  ver¬ 
tebral  arterial  laceration  with  the  C5  vertebral  fracture. 
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Vertebral  arterial  injury  is  not  commonly  seen  in  traumatic 
deaths.4  But,  there  have  been  no  reports  on  vertebral  arte¬ 
rial  trauma  caused  by  dog  bite-related  fatalities.  The  iden¬ 
tity  of  the  Tosa-dog  as  an  offending  dog  in  this  case  was 
unsuccessful  by  a  DNA  analysis  to  detect  the  victim’s 
DNA  from  the  dog.  Then  the  detection  of  the  offending 
dog  was  made  by  comparisons  of  the  dental  casts  of  the 
dog  with  the  victim’s  wounds.  Details  of  the  dog  bite  anal¬ 
ysis  are  reported  in  this  paper. 

2.  Case  report 

2.1  History 

In  April  2006,  79-year-old  woman  was  found  dead  lying 
her  face  down  on  the  street.  Her  body  was  covered  with 
extensive  blood.  The  neighboring  house  dog,  a  4-year-old 
male  Japanese  Tosa-dog,  was  licking  around  the  victim’s 
neck.  When  an  ambulance  team  arrived  at  the  scene,  she 
was  in  a  state  of  cardiopulmonary  arrest  and  was  bleeding 
profusely  from  her  right  neck.  She  was  confirmed  dead  at 
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an  emergency  hospital  in  about  1  h  latter.  The  dog  owner 
usually  kept  the  dog  in  a  cage.  At  the  time  of  the  accident, 
he  failed  to  lock  the  door  of  the  cage  and  let  his  dog  run 
loose  out  of  the  cage. 

2.2.  Autopsy  findings 

External  examination  of  the  victim  showed  well  devel¬ 
oped  body  of  a  79-year-old  woman,  154  cm  in  length  and 

57.5  kg  weight.  Autopsy  revealed  lacerations  2. 0-5.0  cm 
long  and  3. 0-7. 4  cm  deep  over  both  sides  of  neck 
(Fig.  1).  On  the  back  side  of  the  neck,  lacerations  1.2- 

1.5  cm  long  and  0. 7-2.5  cm  deep  were  also  observed.  Four 
contusions  with  7.0-15.0  cm  long  abrasions  were  found 
around  the  left  chest.  Multiple  valve-type  wounds  0.6- 
3.0  cm  long  and  1.5  cm  deep  were  located  over  the  left  legs. 

Internal  examination  showed  that  the  right  sternocleido¬ 
mastoid  muscle  was  crushed  in  its  middle  part  and  the  right 
internal  jugular  vein  was  lacerated.  The  C5  vertebral  trans¬ 
verse  process  was  fractured  about  0.3  cm  long.  The  right 
vertebral  artery  was  lacerated  about  1.5  cm  long  at  the  level 
of  C5.  There  was  extreme  bleeding  around  its  soft  tissues 
(Fig.  2).  In  general,  atherosclerosis  is  very  mild.  Other  find¬ 
ings  were  otherwise  unremarkable. 

Histological  and  toxicological  examinations  did  not 
reveal  any  extra  relevant  findings.  Death  was  attributed 
to  exsanguinations  due  to  neck  blood  vessels’  laceration 
subsequent  to  dog  bite. 

2.3.  DNA  analysis 

Police  forensic  laboratory  collected  swabs  from  a  blood¬ 
like  spot  of  the  dog’s  neck  and  analyzed  for  the  presence  of 
the  victim’s  DNA.  However  the  STR  analysis  could  not 
reveal  identical  DNA  types  in  the  sample. 


Fig.  1.  Lacerated  wounds  on  the  right  side  of  the  neck  (arrows).  Similar 
injuries  are  also  observed  on  the  other  side  of  the  neck. 


Fig.  2.  The  right  vertebral  artery  was  lacerated  at  the  level  of  C5  with  the 
vertebral  fracture  (arrows). 


2.4.  Dental  casts  for  the  bite  mark  analysis 

To  detect  the  offending  dog,  a  dental  cast  of  the  Japa¬ 
nese  Tosa-dog  was  made.5  6  Anesthesia  was  induced  to 
the  dog  with  Ketamine  hydrochloride  (2.3  mg/kg)  and 
Medetomidine  (0.03  mg/kg)  by  an  intramuscular  injection. 

Powders  of  alginate  impression  material  (Aroma  Fine 
DF  III,  GC  Corporation,  Japan)  were  mixed  with  distilled 
water.  The  mixing  ratio  was  4.2  g  of  the  powder  with  10  ml 
of  distilled  water  at  approximately  22  v/v%.  The  mixed 
impression  material  was  poured  into  our  original  tray 
and  pressed  the  tray  gently  against  the  denture  of  the 
dog,  and  then  keep  the  tray  still  for  2  min  until  stickiness 
of  the  mixed  impression  material  vanished  away.  After 
removing  the  tray  out  of  the  dog’s  mouth,  the  harden 
impression  material  was  rinsed  thoroughly  with  running 
water.  Plaster  casts  were  prepared  using  dental  calcined 
gypsum  (Yoshino  Gypsum  Co.,  Ltd.,  Japan).  The  occlus 
surfaces  of  the  dog’s  dentures  were  well  replicated  in  the 
dental  plaster  casts. 

The  dental  casts  were  super-imposed  on  the  photograph 
of  the  victim’s  wounds.  The  positions  of  the  4  canines  in  the 
both  upper  and  lower  jaws  showed  to  be  identical  to  those 
of  the  wounds  on  her  left  leg.  While  the  positions  of  the  6 
incisors  and  2  canines  in  the  upper  and  lower  jaws  showed 
to  be  identical  to  those  of  the  wounds  on  the  victim’s  right 
or  left  side  of  the  neck  (Fig.  3).  Therefore  we  concluded  that 
the  Japanese  Tosa-dog  was  the  offending  dog  in  this  case. 

3.  Discussion 

Annual  mortality  rates  from  dog  attacks  are  reported  to 
be  7.2  case  per  100  million  individuals  every  year  in  the 
United  States.7  The  highest  mortality  rate  is  registered 
for  children  and  elderly  people  because  they  are  generally 
weak  and  defenseless.  The  majority  (74.1%)  of  injuries 
among  children  aged  four  and  younger  are  to  the  head 
and  neck  region,  whereas  only  20%  of  people  aged  15  or 
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Fig.  3.  The  dental  casts  were  imposed  on  the  photograph  of  the  victim’s 
wounds.  The  positions  of  the  6  incisor  and  2  canines  in  the  upper  jaw  are 
identical  to  those  of  the  wounds  on  the  right  side  of  the  victim’s  neck. 


older  sustain  bites  to  the  head  or  neck.8  Our  comprehensive 
retrospective  search  of  Japanese  newspaper  databases  was 
undertaken  to  identify  articles  on  dog  bite-related  fatality 
during  the  period  from  February  1945  to  April  2006. 9  In 
Japan,  the  highest  mortality  rate  is  also  registered  for  chil¬ 
dren  and  elderly  people,  and  the  most  of  all  offending  dog 
is  Japanese  Tosa  (29.8%)  and  Japanese  Akita  (22.8%). 
They  are  large-sized  dogs.  The  majority  of  injuries  among 
Japanese  victims  are  to  the  head  and  neck  region  (68.4%) 
in  our  research.  The  present  case  is  also  a  neck  injury  case 
of  an  elderly  woman,  which  can  be  explained  by  the  large¬ 
sized  physical  characteristics  of  the  Japanese  Tosa-dog. 
The  height  of  the  offending  dog  is  65  cm.  The  dog  can  reach 
the  victim’s  chest  with  his  standing  position  on  his  hind 
legs,  and  push  down  her  easily. 

The  vertebral  arterial  injuries  are  uncommon  in  the  set¬ 
ting  of  trauma.10  According  to  a  clinical  report,  vertebral 
arterial  injuries  account  for  about  only  1%  of  all  neck-vascu¬ 
lar  injuries.11  Yee  et  al.  reported  that  nearly  44%  of  patients 
with  vertebral  artery  injuries  had  spine  fractures,  almost  all 
caused  by  penetrating  trauma.1213  In  this  case,  we  conclude 
that  vertebral  artery  injuries  were  caused  by  directly  by  dog 
bite,  not  indirectly  produced  by  fractured  transverse  process 
at  the  level  of  C5.  Because  vertebral  artery  lacerated  about 
1.5  cm  long,  it  is  much  longer  than  fractured  transverse  pro¬ 
cess  lesion.  Dog  bite-related  carotid  artery  or  extremity 
artery  injuries  were  sometimes  reported. 14-16  Our  case  is 
rare,  because  the  dog  bites  injured  the  vertebral  artery  only 
without  any  lacerations  of  the  carotid  artery.  It  is  suggested 
that  the  Tosa-dog  bit  her  neck  from  the  rear  several  times  as 
the  front  side  of  her  neck  was  completely  intact.  The  ways  of 
the  dog’s  attack  were  finally  concluded  that  the  Tosa-dog  bit 
the  victim’s  left  leg  first,  and  jumped  up  to  her  chest  and 
pushed  her  down,  and  finally  bit  her  neck  several  times  from 
the  back. 

For  identification  of  an  offending  dog,  it  is  reported 
recently  that  the  DNA  analysis  is  useful.17-19  In  this  pres¬ 


ent  case,  the  presence  of  the  victim's  blood  on  the  dog  does 
not  particularly  imply  that  the  dog  had  inflected  the  inju¬ 
ries.  Other  examinations  to  detect  the  offending  dog  were 
needed  in  this  case.  Odontological  analysis  of  bite  marks 
may  provide  conclusive  evidences  in  identifying  the  offend¬ 
ing  animal.  Dogs  have  asymmetric  upper  and  lower  dental 
arches.  Adult  dogs  have  42  permanent  teeth,  20  in  the 
upper  jaws  with  6  incisors,  2  canines,  8  premolars,  4 
molars,  and  22  in  the  lower  jaws  with  6  incisors,  2  canines, 
8  premolars,  6  molars.8  The  shape  of  dog  bite  wounds  will 
vary  considerably,  depending  upon  the  size  and  breed  of 
dog.  There  may  be  wide  gaps  between  the  impressions 
made  by  the  different  teeth.20  The  bite-mark  analysis  was 
considered  to  be  useful  in  this  case. 

Dog  bite-related  injuries  and  fatalities  are  major  public 
health  problem.  Criminal  charges  can  be  filed  against  the 
owner  of  the  dog  if  that  dog  has  caused  a  fatal  injury.  It 
is  very  important  for  forensic  personnel  to  identify  animal 
as  the  perpetrator  of  a  particular  bite  wound  to  the  exclu¬ 
sion  of  all  others. 
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